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INFORMATION PROCESSING APPARATUS, 
METHOD, AND PROGRAM FOR 

GENERATING SETTING INFORMATION 
FOR ELECTRONIC DEVICE 

FIELD OF THE INVENTION 

The present invention relates to techniques for generating 
setting information that speci?es a method of proces sing to be 
performed by an electronic device, Which is capable of pro 
viding such processing capabilities. The present invention 
particularly relates to a technique for automatically generat 
ing setting information for a different model of electronic 
device on the basis of settings previously made. 

BACKGROUND OF THE INVENTION 

Even among electronic devices of the same type, their 
settings vary depending on the model. Therefore, if a model is 
changed by replacement of an electronic device or if models 
of electronic devices used are different by location (e.g., a 
school, Workplace, or home), it is necessary to make settings 
every time the model is changed. To avoid such cumbersome 
operations, it may be possible that a computer automatically 
makes settings for a different model of electronic device by 
using settings previously made. HoWever, this approach has a 
serious problem to be solved. 

Typically, there are tWo types of setting rules, explicit and 
implicit rules, to be folloWed in making settings for an elec 
tronic device. One is a constraint rule relating to ranges of 
setting values. For example, a printer folloWs a constraint 
rule, such as “the print margin should be Within a range of 10 
mm to 30 mm”. The other is a constraint rule relating to 
dependencies betWeen setting values. For example, a printer 
folloWs a constraint rule, such as “it is not alloWed to simul 
taneously specify both “staple” and “hole punch” settings, 
and When a “staple” setting is speci?ed, a “hole punch” set 
ting is cancelled”. 

Even if settings previously made for one model cannot be 
directly used for another model, a problem associated With 
application of the former constraint rule (Which relates to 
ranges of setting values) can be solved by a simple method. 
That is, for a model that differs in the range of setting values, 
a value outside an alloWable range can be “rounded” to an 
appropriate value Within the alloWable range. For example, if 
a paper siZe selected for a ?rst model of printer is not appli 
cable to a second model, a paper siZe that is Within an alloW 
able range and nearest to the paper siZe selected for the ?rst 
model can be selected for the second model. 

HoWever, as for the latter constraint rule (Which relates to 
dependencies betWeen setting values), it is not easy to solve 
the associated problem. This Will be described With reference 
to FIG. 1(a) and FIG. 1(b). FIG. 1(a) is a table shoWing 
exemplary constraint rules that are based on dependencies 
betWeen setting values and are applied to a printer of Model 
X. As shoWn in the table, under the constraint rules, “2 in l” 
cannot be set to ON after “punch” is set to ON. Conversely, 
“punch” cannot be set to ON after “2 in l” is set to ON. In this 
Way, constraint rules based on dependencies betWeen setting 
values are dependent on the order of setting. 
More speci?cally, for illustrative purposes, there Will be 

described a case Where a printer currently used is changed to 
a printer of Model X to Which the constraint rules of FIG. 1(a) 
are applied. For ease of understanding, there are provided 
four setting items, and settings for the printer before the 
model change are speci?ed as folloWs: stapleIOFF, 
punchION, 2 in lION, and duplex:ON. Then, to these set 
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2 
tings before the model change, the constraint rules of FIG. 
1(a) are applied. This gives, as shoWn in FIG. 1(b), tWo 
possible results depending on the order of setting. In possible 
result 1, a setting for “2 in l” is made after a setting for 
“punch” is made. In possible result 2, a setting for “punch” is 
made after a setting for “2 in l” is made. It is to be noted that 
although tWo possible results are obtained in this example, the 
number of possible results increases as the number of setting 
items increases. 
As described above, it is possible for a computer to auto 

matically determine settings for a neW model by using set 
tings for an electronic device before the model change. HoW 
ever, application of constraint rules based on dependencies 
betWeen setting values gives a plurality of sets of settings as 
candidates and thus, it is not possible to determine a single set 
of settings to be made for the neW model. Additionally, When 
a model of electronic device used is changed to a neW model 
With higher performance, if setting items that are not available 
for previous models are made available for the neW model, it 
is not possible to generate settings for the neW model by using 
settings for the previous model. 
As a solution to this, Japanese Unexamined Patent Appli 

cation Publication No. 2005-197935 discloses a supporting 
apparatus Which supports generation of collective setting 
information and is used to make settings for a plurality of 
target devices connected to a netWork. This supporting appa 
ratus obtains, from a device connected to the netWork, setting 
information set for the device. Then, the supporting apparatus 
displays the obtained setting information on a display screen 
and accepts, from the user, editing operations (e.g., addition, 
modi?cation, and deletion) to be performed on the setting 
information. In response to an instruction from the user, the 
supporting apparatus accepts setting information obtained 
from a device or information obtained by editing the setting 
information, as device setting information. 

SUMMARY OF THE INVENTION 

Problems to be Solved by the Invention 
The above-described technique requires the user to per 

form editing operation When addition, modi?cation, or dele 
tion of information is needed to generate setting information 
for a target device on the basis of setting information set for 
another device. This is still a burden to the user While the 
above-described technique eliminates the need for creating 
settings from scratch. 

Accordingly, the present invention provides an apparatus, 
method, and program for automatically generating setting 
information for a different model on the basis of settings 
previously made. Additionally, the present invention is 
directed to automatically determining one piece of setting 
information to be set for a different model on the basis of 
settings previously made. The present invention is also 
directed to automatically generating, on the basis of settings 
previously made, setting information that is to be set for a 
different model and that meets the user’s intention. 
Means for Solving the Problems 
The present invention can be realiZed by a program for 

generating setting information Which speci?es a method of 
processing to be provided by an electronic device. The pro 
gram causes an information processing apparatus to execute 
(a) a generating step of referring to a set of common setting 
items Which is a collection of setting items of a plurality of 
electronic device models, and generating an entry screen 
Which enables a user Who Wishes to use the electronic device 
to make settings for the set of common setting items, (b) a 
receiving step of receiving a plurality of setting values entered 
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from the entry screen by the user, (c) a storage step of asso 
ciating each of the received setting values with a correspond 
ing common setting item and order in which the user entered 
the setting value, and storing the resulting information as 
common setting information in a common setting storage 
unit, and (d) a converting step of reading, for generating 
setting information for one of the plurality of models of the 
electronic device, each of the setting values from the common 
setting storage unit in the order, referring to constraint infor 
mation that is dependent on setting order of setting values and 
is to be applied to the one model, and converting each of the 
read setting values to a setting value to be set for the one 
model. 

Here, the electronic device which provides processing may 
be any device to which the information processing apparatus 
can connect and make processing requests. Examples of such 
electronic devices include printers, copiers, facsimiles, and 
scanners. The converting step (d) includes a changing step of 
changing, when the constraint information dependent on set 
ting order of setting values does not allow simultaneous set 
ting of a ?rst setting value read from the common setting 
storage unit in the order and a second value that is to be set for 
the one model and is a value obtained by converting a setting 
value read before the ?rst setting value was read, one of the 
?rst setting value and the second setting value according to 
the constraint information. 

Preferably, the generating step (a) includes a dividing step 
of dividing the common setting items into priority items and 
non-priority items on the basis of a frequency of setting, and 
a generating step of generating an entry screen such that 
common setting items categorized as the priority items are 
displayed above the non-priority items on the entry screen. 
Instead of or in addition to the setting frequency, the degree of 
effects on processing results or the level of detail of setting 
may be used to divide the common setting items into priority 
items and non-priority items. 
More preferably, the constraint information gives instruc 

tions such that the second setting value is changed when a 
common setting item corresponding to the ?rst setting value 
and a common setting item corresponding to the second set 
ting value are in the same category and that the ?rst setting 
value is changed when a common setting item corresponding 
to the ?rst setting value and a common setting item corre 
sponding to the second setting value are in different catego 
ries. 

Preferably, the converting step (d) further includes a 
recording step of recording, when one of the ?rst setting value 
and the second setting value has been changed, information 
about the change. At the same time, the program further 
causes the information processing apparatus to execute a 
generating step (e) of generating a con?rmation screen which 
enables the user to con?rm the change. 
More preferably, the program further causes the informa 

tion processing apparatus to execute a receiving step of 
receiving a correction value entered from the con?rmation 
screen by the user. At the same time, the converting step (d) 
further includes a referring step of referring to the correction 
value so as to generate a setting value to be set for a model 
different from the one model. 

Preferably, the information processing apparatus is an 
information processing apparatus that can connect to a plu 
rality of models of electronic devices and make processing 
requests. More preferably, the program which causes the 
information processing apparatus to execute the converting 
step (d) is a driver included in an electronic device of the one 
model and running on the information processing apparatus. 
More preferably, the constraint information that is dependent 
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4 
on setting order of setting values and is applied to the one 
model is updated when the driver is updated. 

Preferably, the information processing apparatus is a server 
connected via a network to a client that can connect to a 

plurality of models of electronic devices and make processing 
requests. The server executes the steps (a) through (c) in 
response to receipt from the client of a request for generating 
common setting information. The server also executes, in 
response to receipt from the client of a conversion request 
specifying a model of an electronic device to be used, the 
converting step (d) for the speci?ed model, that is, for the one 
model. More preferably, the constraint information that is 
dependent on setting order of setting values and is adopted by 
the one model is downloaded from the network to which the 
server is connected. 

Although the present invention has been described as a 
program for generating setting information, the present 
invention may also be viewed as a method or information 

processing apparatus for generating setting information. 
Advantages 
The present invention makes it possible to automatically 

generate setting information for a different model on the basis 
of settings previously made. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1(a) is an exemplary table showing constraint rules 
based on dependencies between setting values and applied to 
a printer. FIG. 1(b) is a table showing results obtained by 
applying the constraint rules. 

FIG. 2(a) is a functional block diagram illustrating the 
information processing apparatus 100A which executes a 
program for generating setting information according to an 
embodiment of the present invention. FIG. 2(b) is a functional 
block diagram illustrating the information processing appa 
ratus 100B which executes a program for generating setting 
information according to another embodiment of the present 
invention. 

FIG. 3 is a table showing an exemplary set of common 
setting items. 

FIG. 4(a) illustrates an exemplary entry screen which 
allows scrolling. FIG. 4(b) illustrates an exemplary entry 
screen which allows switching between tabs. FIG. 4(0) illus 
trates an exemplary advanced setting screen. 

FIG. 5 is an exemplary table showing common setting 
information. 

FIG. 6 is an exemplary table showing application rules. 
FIG. 7(a) is an exemplary table showing constraint rules 

based on dependencies between setting values and applied to 
a printer according to an embodiment of the present inven 
tion. FIG. 7(b) is a table showing results obtained by applying 
the constraint rules. FIG. 7(0) is a table showing a result 
obtained by applying the constraint rules according to a 
method of the present invention. 

FIG. 8 illustrates an exemplary con?rmation screen. 
FIG. 9 is a ?owchart showing an exemplary ?ow of pro 

cessing performed by the common setting value generating 
module 200. 

FIG. 10 is a ?owchart showing an exemplary ?ow of pro 
cessing performed by the constraint application module 230. 

FIG. 11 is a ?owchart showing an exemplary ?ow of 
another processing performed by the constraint application 
module 230. 

FIG. 12 is a ?owchart showing an exemplary ?ow of 
another processing performed by the constraint application 
module 230. 
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FIG. 13 is a ?owchart showing an exemplary ?ow of 
another processing performed by the constraint application 
module 230. 

FIG. 14 is a ?owchart showing an exemplary ?ow of pro 
cessing performed by the setting module 260. 

FIG. 15 illustrates an exemplary hardware con?guration of 
the information processing apparatus 100 according to an 
embodiment of the present invention. 

SUMMARY OF THE INVENTION 

Best Mode for Carrying Out the Invention 
The best mode for carrying out the present invention will 

now be described in detail with reference to the drawings. 
Embodiments described below are not meant to limit the 
scope of the invention in the claims, and not all combinations 
of features described in the embodiments are essential to 
solving means of the invention. The same elements are given 
the same reference numerals throughout the description of the 
embodiments. 

FIG. 2(a) is a functional block diagram illustrating an 
information processing apparatus 100A which executes a 
program for generating setting information according to an 
embodiment of the present invention. The information pro 
cessing apparatus 100A of the present embodiment can con 
nect to a plurality of models of electronic devices and make 
processing requests. A program for generating setting infor 
mation includes a common setting value generating module 
200, a constraint application module 230, and a setting mod 
ule 260 and is executed by the information processing appa 
ratus 100A. The constraint application module 230 and the 
setting module 260 may constitute a program that is separate 
from the common setting value generating module 200. For 
example, these two modules, the constraint application mod 
ule 230 and the setting module 260, may be realized as mod 
ules of a driver included in an electronic device which, among 
the plurality of models of electronic devices, a user of the 
information processing apparatus 100A wishes to use. 

The common setting value generating module 200 causes 
the information processing apparatus 100A to function as a 
common setting item storage unit 205, an entry screen gen 
erating unit 210, an associating unit 215, or a common setting 
storage unit 225. The constraint application module 230 
causes the information processing apparatus 100A to func 
tion as a constraint information storage unit 235, a converting 
unit 240, a con?rmation screen generating unit 245, a correc 
tion information storage unit 250, or a setting information 
storage unit 255. The setting module 260 causes the informa 
tion processing apparatus 100A to function as a setting unit 
265. 

The common setting item storage unit 205 serving as a ?rst 
storage device stores a set of common setting items (or a 
common setting item set) which is a collection of setting 
items of a plurality of electronic device models. Setting items 
for each model are available through manuals, catalog speci 
?cations, or standards for electronic devices. For example, for 
printers, a PostScript Printer Description (PPD) ?le de?nes 
typical setting items as standards for PostScript printers. FIG. 
3 shows an exemplary common setting item set that is avail 
able for printers and is stored in the common setting item 
storage unit 205. As shown in FIG. 3, the common setting 
item set is a list of pairs, each pair including a setting item and 
selectable setting value options for the setting item. 
The entry screen generating unit 210 refers to a set of 

common setting items read out of the common setting item 
storage unit 205 to generate an entry screen which enables the 
user of the information processing apparatus 100A to make 
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6 
settings. In the present embodiment, the entry screen gener 
ating unit 210 ?rst divides the common setting items into 
priority items and non-priority items on the basis of the fre 
quency of setting (or setting frequency). In other words, com 
mon setting items frequently selected are categorized as pri 
ority items and those less frequently selected are categorized 
as non-priority items. 
A method for dividing common setting items into catego 

ries will now be concretely described with reference to FIG. 
3. For example, some common setting items, such as paper 
size, scaling, aggregation, and duplex, are generally selected 
by many users. Therefore, these items are viewed as fre 
quently selected setting items and thus are categorized as 
priority items. On the other hand, some other common setting 
items, such as staple, punch, image quality, economy, color/ 
monochrome, left/right inversion, and black/white inversion, 
are not necessarily selected by many users. Therefore, these 
items are viewed as less frequently selected setting items and 
thus are categorized as non-priority items. Instead of or in 
addition to the setting frequency described above, the degree 
of effects on processing results or the level of detail of setting 
may be used to divide the common setting items into priority 
items and non-priority items. 

Then, the entry screen generating unit 210 generates an 
entry screen such that common setting items categorized as 
priority items are displayed above those categorized as non 
priority items. Examples of such an entry screen are illus 
trated in FIG. 4(a) to FIG. 4(0). The entry screen of FIG. 4(a) 
displays all common setting items on one screen in scroll 
mode. In this case, common setting items categorized as 
priority items are displayed in an upper part 400 of the screen, 
while those categorized as non-priority items are displayed in 
a lower part 410 of the screen. Instead of a vertically oriented 
scroll bar 405 of FIG. 4(a), a horizontally oriented scroll bar 
may be used. In this case, common setting items categorized 
as priority items are displayed on the left side of the screen. 
The entry screen of FIG. 4(b) allows the user to select one 

of tabs, each tab containing a set of common setting items. 
Here, common setting items categorized as priority items are 
contained in a tab 420 which appears on top by default, while 
common setting items categorized as non-priority items are 
contained in tabs 430 other than the tab 420 appearing on top 
by default. 

It is also possible that common setting items categorized as 
priority items are displayed on a main screen, while those 
categorized as non-priority items are displayed on a screen 
other than the main screen. For example, as illustrated in FIG. 
4(c), common setting items categorized as non-priority items 
are displayed on a screen that opens by clicking an advanced 
setting button 415 of FIG. 4(a) or an advanced setting button 
440 of FIG. 4(b). Alternatively, an entry screen may be gen 
erated by appropriately combining the methods described 
above. For example, priority items are displayed in a top tab, 
where some priority items with higher priority are displayed 
in an upper part of the top tab and those with lower priority are 
displayed in a lower part of the top tab. 
The associating unit 215 associates each setting value 

entered by the user through an entry screen with its corre 
sponding common setting item and the order in which the user 
entered the setting value, and stores them as common setting 
information in the common setting storage unit 225. For 
example, the associating unit 215 has a counter 220, which is 
?rst initialized to a value of one and incremented by one every 
time the associating unit 215 receives a setting value. A value 
of the counter 220 is used as the order in which a setting value 
was entered. FIG. 5 shows exemplary common setting infor 
mation stored in the common setting storage unit 225 serving 
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as a second storage device. The common setting information 
contains only setting items having corresponding setting val 
ues set by the user. If the user changes a setting value previ 
ously entered, the setting value only is changed While the 
order associated thereWith remains unchanged from the order 
in Which the setting value Was initially entered. 

The constraint information storage unit 235 serving as a 
third storage device stores at least one piece of constraint 
information that is dependent on the setting order of setting 
values and is applied to one of a plurality of models of elec 
tronic devices. Here, the constraint information that is depen 
dent on the setting order of setting values and is applied to an 
electronic device is constraint information that restricts val 
ues that can be set for setting items of the electronic device. At 
the same time, the constraint information is information about 
a constraint that is applied on the basis of a relationship With 
a setting value that is set for another setting item. Typically, an 
electronic device has constraint information that is dependent 
on the setting order of setting values and varies depending on 
the model. A table of FIG. 1(a) shoWs an example of con 
straint information that is dependent on the setting order of 
setting values and is applied to printers. The constraint infor 
mation storage unit 235 may further stores a set of setting 
items for the above-described one model and constraint infor 
mation about ranges of setting values. 

If it is not alloWed to simultaneously set values for tWo 
setting items, the constraint information dependent on the 
setting order of setting values according to the present 
embodiment selects a setting item to be given priority accord 
ing to application rules shoWn in the table of FIG. 6. If these 
tWo setting items for Which it is not alloWed to simultaneously 
set values are in different categories, that is, if one of these tWo 
setting items is a priority item and the other is a non-priority 
item, a setting item for Which a value is set ?rst (or earlier in 
time) is given priority (see 1 and 2 of FIG. 6). 

This is because if a value for a priority item is set ?rst (as 
shoWn in 1 of FIG. 6), a priority should be given to the priority 
item. As described above, common setting items categoriZed 
as priority items are displayed above those categoriZed as 
non-priority items in an entry screen. Therefore, if a value for 
a non-priority item is set earlier in time than a value for a 
priority item (as shoWn in 2 of FIG. 6), it can be presumed that 
the user is highly motivated to set a value for the non-priority 
item. Thus, a priority is given to the non-priority item. 
On the other hand, if tWo setting items for Which it is not 

alloWed to simultaneously set values are in the same category, 
that is, if these tWo setting items are both categoriZed as 
priority items or non-priority items, a setting item for Which a 
value is set second (or later in time) is given priority (see 3 and 
4 of FIG. 6). This is because When the tWo setting items have 
the same level of priority, it seems reasonable to enable a 
setting value that has been set most recently, just like in the 
case Where, When the same setting Was changed many times, 
a setting value that has been updated most recently is enabled. 

FIG. 7(a) shoWs an example of constraint information that 
is dependent on the setting order of setting values and folloWs 
application rules such as those described above. In FIG. 7(a), 
“staple” and “punch” are items categoriZed as non-priority 
items, While “2 in l” and “duplex” are items categoriZed as 
priority items. Additionally, “staple” and “punch”, “staple” 
and “duplex”, “staple” and “2 in l”, and “punch” and “2 in l” 
are pairs for each of Which it is not alloWed to simultaneously 
set respective values. For example, if a value for “punch” is 
set after a value for “staple” is set, priority is given to the value 
for “punch” that is set later in time and “staple” is cancelled 
(or set to OFF), because “staple” and “punch” are setting 
items in the same category. Even if it is attempted to set a 
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8 
value for “staple” after a value for “duplex” is set, the setting 
of “staple” is rejected because “duplex” and “staple” differ in 
category. 

If the constraint information storage unit 235 is part of the 
constraint application module 230 as in the case of the present 
embodiment, updating of constraint information is performed 
as updating of the constraint application module 230. On the 
other hand, if the constraint information storage unit 235 is 
provided separately from the constraint application module 
230, constraint information to be applied to each model is 
doWnloaded from a server on a netWork as necessary by the 
user of the information processing apparatus 100A. If the 
constraint application module 230 is realiZed as a driver of an 
electronic device, the constraint information storage unit 235 
stores constraint information applied to the electronic device. 
To generate setting information for one of a plurality of 

models of electronic device, the converting unit 240 reads 
setting values from the common setting storage unit 225 in 
order in Which the user set these values, refers to constraint 
information that is dependent on the setting order of setting 
values and is to be applied to the one model, and converts each 
of the read setting values to a setting value to be set for the one 
model. 
More speci?cally, if it is not alloWed by constraint infor 

mation dependent on the setting order of setting values to 
simultaneously set a ?rst setting value read from the common 
setting storage unit 225 in order in Which it Was set by the user 
and a second setting value that is to be set for the one model 
and is obtained by converting a setting value read before the 
?rst setting value Was read, the converting unit 240 changes 
one of the ?rst and second setting values so as not to be set. 
Additionally, When one of the ?rst and second setting values 
is changed, the converting unit 240 records information about 
the change in a recording section 242 of the converting unit 
240. 

Processing performed by the converting unit 240 Will be 
concretely described using constraint rules (shoWn in FIG. 
7(a)) applied to a printer of Model X. Common setting infor 
mation stored in the common setting storage unit 225 is as 
follows: 1 . punchION, 2. 2 in lION, and 3. duplex:ON. That 
is, values for the setting items “punch”, “2 in l”, and “duplex” 
in the set of common setting items are set to ON in this order 
by the user. As shoWn in FIG. 7(b), there are tWo possible 
results obtained by applying the constraint rules to this com 
mon setting information. To obtain a single result, the setting 
order in Which the user set these values is used in the present 
invention. First, the converting unit 240 initialiZes the setting 
values to be set for the Model X to OFF (see the second 
column of FIG. 7(c)). Then, the converting unit 240 extracts, 
from the common setting storage unit 225, “punchION” that 
Was set ?rst and determines this to be a setting for the Model 
X (see the third column of FIG. 7(c)). 

Next, the converting unit 240 extracts, from the common 
setting storage unit 225, “2 in lION” that Was set second, 
changes this to “2 in lIOFF” With reference to the constraint 
rules for the Model X, and determines “2 in lIOFF” to be a 
setting for the Model X (see the fourth column of FIG. 7(c)). 
Subsequently, the converting unit 240 extracts, from the com 
mon setting storage unit 225, “duplex:ON” that Was set third 
and determines this to be a setting for the Model X With 
reference to the constraint rules for the Model X (see the ?fth 
column of FIG. 7(c)). As a result, a set of setting values, that 
is, l. stapleIOFF, 2. punchION, 3. 2 in lIOFF, and 4. 
duplex:ON for the Model X is determined (see the sixth 
column of FIG. 7(0)). 
The con?rmation screen generating unit 245 receives, from 

the converting unit 240, information about changes recorded 










